Cia7

S
42? /S PROFILES OF CIAT RESEARCA - 1978

‘ I o T T — - T
P RYE // TASLE OF _INTENTS

C 4

e |

O /ERV/TEW

Backgrouwrsd
Purposs of Profiles
Allowation of Resodrces

Apout the Profiles

Sevs/impact Area Sucvey

Agromomy/ DCazware Dav~lopmont

Flant Breeding

Plant Protaction

rimal Heatth

Anvrnal Management/Nubrition

Economics

Traiming/Regional Tria s
BEAN PROGRAM

Ag onomy

Braeding

Plant Prowashion

Plant Prysiology

Legume AL D010y

Economics

o

il

i1t

py

(o)

—



CASSAVA PROGRAM
A gronomy/Solls
Flant Bresding
Flant Frotection
Plant Physiwology
Eoonormiics
ASSOCIATED RESEARLH
Fiee Improvement
Swine Nutrition
Germplaasm Resoarces

Andesan Maize Nelwork

i

1l



OVERVIEW



CIAT RESEARCH PROFILES - 1978

OVERVIEW

Research programs at CIAT have now reached lhe stage of defining
their roles and directions, beginming to wentify the prime target areas,
and developing strategies for the expeditious realization cof theiwr
abjectives At present the Center's programs are 'fine tuning'
wdradual projects, appecaches and personnel — a process expected to
continue indeltmtewy By 1878 most of the presently projected expansion
will have occurred with the tncrease froimn 31 magor research projects
in 1978 to 85 projects i 1980/81, or an 80 percent increase for the

five year period

The Center's research programs have made some magor adjustments
in thewr approaches and are beguwning o perceilve several urgent needs
For example, augmenting the dissase wwestigations 0 Seans, expanding
the Phaseclus and cassava colliecting, wnvestigating nematodes on CIAT
commodities, exploring norn—riitzobial microbiclogical actvvities
Mychorriza spp ), cocrdinating base data analysis, supplemezsnting program
coordinator's research responstibilities, and wnplementing off—site
investigalions and international cooperation To some extent these
neads, when fully justified, will reguire net additions to CIAT's present
staffing quota -~ particularly for off~site assignments I cther instances

there may be ftrade—offs for activilies and projects no longer reguired



or which have successfully achieved therr defined goals

FURFOSE OF PROFILES

The "Project Profile' 15 designed as a brief outline of each section
or project, the basic umt of research headed by a sermor—-internationat
soilentist I one convernent source 1t provides skeletal uformation
on the objectives, strategies, major thrusts and structural resources
of each section or project assigned sigmificant rasearch responsibilities

at CIAT

The "Profiles” doss neot attempt to describe induvidual experiments
nor e separate research achivities which are now Lhisted wn bthe
"Register of Current Researcn Activities/Experiments’ For tmnus
reason 1t 16 Intended as a sermi-permansnt document to be revised
and updated perbaps not more fregquently than ance a vear, whereas

the "Register” 18 inteded to be rewssued sach growing season

ALLCCATION OF RESOQURCES

Subjective evaluations on allocation of secticnal resources and
efforts were obtawned from the majority of the sclentists in the three
major programs {Table 1 and 2) These suggest a higher mput of
total sectional resources on research activities thabh estimated previcusly
(7% vs  T0% 1n 1977), with a compensatory decrease (5%) wn

consultation /international cooperation However, 1t 15 unlikely there



Table 1

Subjective Evaluation on Allccation of Sectional Resaurces

on Major Activities at CIAT (percent of total)y

V’/ -~ “
BEEF BEANS CASSANVA, AL, CIAT
Category 18978 1978 1978 1977 1878
Research az 77 72 70 77
Trainng 1o 14 17 14 14
Corsultation/1C g e 11 15 S
Tabie 2

Subjective Evaluations on

Allocation of Sectional Efforts on

Research Strategies at CIAT (percent of total)

BEEF BEANS CASSAVA ALt CIAT

Category 1978 1978 1978 1977 1578
dentifying Constraints a2 12 13 25 19
Developing NMethodology 3 18 ] 42 12
Direct Problem Solving 40 70 78 &3 63




has been any real change 1n outreach activities but rather, CIAT
scientists may have more accurately estimate their allocation of time,
efforts and resources At least there appeared to be better agreement

between projects and programs than in the 1977 exercise

The 18978 evaluations on researcn strategies was even more 1nteresting
There was virtually a complete change from 1977 when more egquivalent
ratings were given to each of the three primary strategies (1) wdentifying
and characterizing constraints = 25%, (2) developing research methdology
= 42%, and (3) direct problem solving activities = 33% (Table 2) The
tmore recent allocation estimates of 19, 12 and 63 percent, respectively,
are belhtevedto more accurately reflect the prevailing stituation with
constderably more stress on problern solving actrvities This may be
parily attmbutable to & better definition and understanding of the
categorization of research strategies, and to the programs themselves
achleving a higher level of maturity However, 1t 1s also understandable
that Beef 1s still allocating about a third of that program's efforts to
wdentifying constraints since there 1s comparatively Lhimited nformation

on the problems of beef production on poor, acid tropical soils

ABCUT THE PROFILES

There are 50 sectional profiles included 1n this compendium
representing 20 from Beef, 12 from Beans, 9 from Cassava and 9 from

the Associlated Units



A few sections are nol represerted as a cornsegquence of late
submission, departure of the sectional leader or because the project
15 new and has not yet had time to orgamize (dself The guality and
information grovided in each profile varies somewhat from section (o
gsection depending on the stage of development of the oroject and care
wwestad However, this 1 only the second attermpt and every effort
will be rmade to bring all profiles up the same hgh standard n future

acditions
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PROFILES OF CIAT RESEARCH

Septembeaer 1978

TITLE Impact Area Survey = T T Cochrane

OQBJECTIVES

1

STRATEGIES

oy

Ta classify the land resources of lowland tropical
America as a basts for CIAT's research priorities
and technological interchange with particular emphasts
on beef cattle production

To wantify gecgraphical priority areas for technolo—
gcal innovation through economic appraisal

To develop a comprehensive tand classification based
on the Land Systerm concept  For the Impact Area,

a L.and System has been defined as "an area or group
of areas throughout which there 1 a recurring pattern
of climate, landscape and scil”  These environmental
parameters classiTy n the followmg categorical order

A Clhimate
a) Radiant energy recetved
By Tempearature
¢Yy Fotential evapotranspuration
o) Water balance
&) COther climatic factors

B _andscape
) Larnd-lorm

g} Hydrotogy”

C Son
) Soll physical characteristics
1) Soil fertility characteristics

To use satellite (ERTS ard LANDSAT) and radar
imagery at a scale of 1 to 1 million, as a common
basis for the mapping of Land Systems

To develop realistic critera for the classilication of
landscape and soll data



To develop a data bank and information retrieval

ard print-out system to make the findings, or any
part of the findings of the survey, readily accessible
to scientisis and economiists The system would in-
corporate a "map” print-out factlity, and permit cros.
correlation of data

MAJOR THRUSTS

[1¥]

To make an imtial climatic survey of the Impact Area,
and computertze it in such a way that any selected
data can be available independently of its cross link-
up with landscape and sotl data

To avse praorily to the land classification of the Ultisol
ard Oxisol savarma areas n the first stage of the
project, to help with the development of rasearch
priorities for beef cattle production, particulariy

the development of reasonable critera and prorities
for grass and legume species selection and develop—
ment, to be followed by land areas originaily, or still
covered by forests

3 Co-laterally, to ensure that enough information is
being coded ard processed to serve the overall needs
of CIAT!'s rescarch and technological development
strategies (90%)

4 Economic analyses (GAN) 10%

ORPERATIONS
Staffing 1  Research Agsistant, Ing Luls Sanchez,

0 5 Secretary (a need for more secretarial
arnd technical help)

Allocation of Resources

Totally research 100%
Majore research activity in the field 40%
Locat.on Impact Area
Major researah activities
Classification of Land Resources of Lowland
Tropical America, 90%



OBJECTIVES

CIAT RESEARCH SECTION PROFILE

TITLE Beef Program Coordinator - P Sanchez (Soil Scientist)

To develop so1l maagement technology for overcoming specific factors hmiting
increases 10 fropical pasture production i Oxisols and Ulhisols

STRATEGIES

1

2
3
4

Identify constraints fo increasing postores/production in the target areo
which are nof under study by other team members

Guantify the main prachices for supplying nitregen fo fropical pastures
Study posture establishment methods through annual crops

Contribute to stuches related to manogement of soil acidity and phosphorus
as o supplement of that undertaken by other sections of the Program

RESEARCH ACTIVITIES

|

il

1A%

ldentify research gaps on soil-plant-onimal relahonships in the impact
area of the Program (10% of achivities)

1 Reconnaisance travel, liferature and communicahions
2 Integration of experimental achivities with other members of the
Beef Program

Nitrogen fertilization vs fixehion by legumes (30% of octivities)

1 At Cammogua, with 1, 2 and 3-yeor old_Bf_f}_chmrm pastires
2 At Santander with Andropogon, Brechiaria and Panicum

Using cropping systems as means of posture establishment (30% of activities)

1 AfCaimagua  three cropping systems, eight fertihity tevels

2 At Sentander 20 cropping systems, wo ferhlsty levels

3 AtBrasilie wusing 2-yem cropping systems with 15 phosphorus
management ireatments to be followed by pasture estoblishment
{through Jot Smith, NCSU graduate student)

1 At Sontonder Sources of Phosphorus experiment with A Leon



(P Sanchez) 2-

OPERATIONS

Staffing 1 Research Assistant, 2 Secretfories, 2 Techmicians, 4 loborers

Allocation of Resources
~ Primo-ly administration = 90%
- Major research achivifies are in the field (80%)
~ Location Primorily ot Sontander de Quilichao {50%)
- Personal travel = 27% of time
- Ma,or research achvities
Nitrogen fertilhization vs fixation by legumes 30%
Using cropping systems os means of pasture establishment 30%
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CIAT RESEARCH SECTION PROFILE
TITLE SOIL AND PLANT NUTRITION

J G Salinas

OBJECTIVES To study and develop fertilization packages for the
program’s targe area, with special attention towards critical
nutrient requirements for grasses and legumes with emphasis 1n a
minumum input strategy for fertilizers based 1n differential res-
ponse among species Jo provide a basic fertilization for the
regronal trials 1into the impact area

STRATEGIES

1

Analysis and evaluation of the new plant material from the
Germplasm bank 1n terms of mineral deficrencies and toxicities
1n order to seiect the most promising lines

To study under experimental conditions the ¢critical nutrient

requirements for the most primising Tines 1n order to develop
a basi1c fertilization with a Tow input strategy according to

the efficient use of the available nutrients by species

Integrate the sectron with the Program 1n the sense of fer-
ti1l1ze requirements for freld experiments at Carimagua, Qui-
lichao and Regional Trials

MAJOR THRUSTS

1

To screen potential plant material 1n a wide range of grasses
and legumes for adaptation fo acid so01]1 conditrons

To determine critical nutrient requirements under greenhouse
conditions (CIAT-Palmira) using Carimagua so1l flacro and
micronutrients as well as Al and Mn toxicities are 1nvolved
in the studies This type of studies concerns the establish-
ment period

Veri1fication of the technology under field conditions with
the best promising Tines {Carimagua, Quilichao and Region-
gl Tr1a1s?

To develop the basic fertilization approach to recommend for
optimum forage production Adjustment of critical nutrient

requirements through correlation among greenhouse and field

studies



OPERATIONS,

Staffing Research Assistants (2), Technicians (1}, Field
Assistants (1), Labor helpers (10), Secretary {0 5)

Resgurce Allocation

Capital and administration Budget $14,300 - 1978

Land {(not 1nc permanent labor) 11 ha

» Carimagua
and Quilichao

Faci1li1ties Greenhouse, Laboratory, officres




TITLE

PROFILES OF C1AT RESEARCH
JULY 1978

Phosphorus Project - W F TFenster & L A Lebn

OBJECTIVFS

1

To evaluale the effectiveness of sources and methods
of application of phosphate fertilizers on phosphorus

deficient soils of tropaical and subtropical Latin America

To determine the forms and availability of the reac-
tion prodoacts of these fertilizers in soils as relates

to theosr initral and regsidual effcctiveness

To establish critexia for applying the results of the
first two obhjectives to differeni soils and crops at
various locations by conducting field experiments on

selected svi1ls throughout Latain America

STRATEGIES

1

Identify soi1lgs and field experimental sites which best
represent the major phosphorus deficient areas in Latin
America

+

Identaify,through laboratory, incubation and greenhouse
studies, the forms of phosphorus fertilizers whaich

give the highest economic crow vields in Latin America

Identify a phosphorus soil test(s} that will predict
plant response to the various phosphate carriers used
in Latin America

MAJOR THRUSTS

1

To eslablish greenhouse and ficld experiments on repre-
gentative soirls of Latin America, such that an overall
phosphorus management strategy for crops can be ascer-
tained

To develop a meaningful phosphorus soirl test, through

calibration and correlation studies, tor the representative



sorls and crops of Latin America

3 To make realistic phosphorus fertilizer recommendations
for a wide variety of crops in Latin America These re-
commendations will reflect the phosphorus carrier as

well as the crop to be grown

OPTRATIONS

1 S5taffing

Research Assiglbants
Lab Technician
Ressaich Trainees
Lab Assistants

Secretary

[+ 2B N R VY

Vorkers
2 Resource Allocation (1978} USS 232,000
Note T™his 1s a grant from IDPC through IFDC and re-
presentg alil costs of the project both at CIAT
and I¥DC

3. Land {approx )

fuirlichao . 2 - 3 ha
Popayan 05 ha
Carimanua 2 =~ 3 ha
La Libertad 2 -~ 3 ha
Qutsaide Colombia 14 ha
FACTLITITS
Scil Chemistry Lab 1
OFfiee s 4
Greenhouse section 05
Screenhouse section g 2
Storage unit - CIAT i
Carimagua 1
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CIAT RESEARCH SECTION FROFILE

TITLE Plant E4ploration Agronomy — R Schultze—Kraft
{temporary)

OBJECTIVES To augrnent and broaden the genetic diversity of tropical
forage germplasm with peotential for the poor, acid,
ox1sols and ultisols of the lowland tropies of Latin
America

STRATEGIES 1 Assembling of germplasm through direct collection

and exchange with other workers

2 Intial mcerease, rmauntenance and supply of germplasm
o Beef Program Soientists for evaluation, screening
and genelic riprovemeant

& Preuvminary evaluation for future potential and possible
SCONOMIC USe

4  ldentification and classification of germplasm, and mairn-
taining a reference herbarium

5 Ecological studies of native savannah vegetation of
target areas

MAJOR THRUSTS
I  Assembling and collecting tropical forage germplasm

(40% of activities)

1 Priority goven to legumes with forage potentadl 1n
the lowland, allw soil tropics of Latin America

2 Grasses assembling and exchanging gerrrplasm
through corresporcence and visitation
- Tropical Africa, Asia and Australia
- Southsrn Asia, Inda, others
- Lalhin America Z or 3 major genera

11 Increase/Maintenance /Evaluation of collection (H50%)

1 Carred out in the CIAT Greenhouses and at
Santander ~ 3 ha

2  Maintain seeds and vegeta tive matemals for storage/
scresning

3  EBEwvaluation morphology vigor, palatability, persistence,
maturabion, pest/disease reaction, sesd ardd dry
matter production

[ Identification and Classification of Germplasm (8%)
vV  Ecological Studies of Native Savannah Vegetation (5%)

I Survey of vegetahon - starting n the Llanos and in
plant communities



(R Schultze~Kraft)

OFPERATIONS

- Soils, topography, moisture, termperature and
season effects
- Effects grazing managemeni and burmng
2  Classifying, describing and preparing herbarium
SpEeCcIMans

Staffing 2 Res Assit , 0 B Secretary, 3 Fiald Asst

4 laborers
Allocation of Resources

- Pramartly Research (90%)

- pMajor research done 1n the field (60%)

-~ L.ocation Prumarily in Pal mira

- Major research activities
increase /Maintenance/Evaluation of collections
(BO%)
Assembling and collecting tropical forage germ—
plasrn (40%)

- Travel 40%

Santander 3 ha
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CIAT RESEARCH SECTION PROFILLE

TITLE Pasture (Legume) Agronomist — R Schultze—Kraft

COBJECTIVES To imprave and develop legume—based pastures for the
low-fertility oxisols and ultiseols of Lropical Latin America

STRATEGIES 1 Characterize the major constraints of forage legumes

and grasses for the poor athic savannahs of tropical
Latin Armerica

2 Carry cut adaptation studies on new forage collections
and 1ntroductions

3 Select and evaluate promising forages through observation
nursertes, clipping and preliminary grazing trials on
sotls typical of the target area

MAJOR THRUSTS
I Adaptation of forage introductions (15%)
1 RPropagation in pot-culture
2  Space-planted observalion nurseries

1 Advanced clipping trials (5 x 10 m plots) of most
promising materials, primarily as midures with
stardard grasses (Andropogon, Brachiama, Meluims,
Hyparrhema) about 15-20 strains
1 Santander 3-5 ha
2 Carumagua 1-2 ha

111 Grazing evaluation of most promising matermals from
above tmals - about 4 or 8 vameties
1  Santander 510 ha
2 Caruragua 12 ha
Note Sequence of steps reguires about 3 years

vV Investigations and Propagations of Basic Genelic Stocks
at Falmira (15% - Greenhouse and Palmara 2 ha)
1 Preliminary propagation, evaluation and seed
mailntenance
2 Fertle soil evaluations and seed increases

OFERATIONS Staffing 2 Research Assstants, 0 5 secretary, 3
technicians, 10 laborers
Allocation of Resources
- Pramarily research = 76%
= Magor research activities are 1n the field {(75%)
- Location Prmmarily at Santander (70%)




(R Schuitze—~Krafty

- Major research activities
Advanced clipping tmals of most promising
materals  (30%)
Grazing evaluation of most promising matemals
(30%)

Land use

Santander 17 ha

Carmrmmagua 14 ha

FPalrmira 2 ha
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PROFILES OF CIAT RESEARCH

Title Grass Agronomy -~ C A Jones
Objectives To identify grass germplasm which 1s adapted to and

productive in the edaphic, climatic, and biological envircnment
of the Beef Team Target Area and which 1s compatible with the

mapnagement and economic constralnts encountered there

Strategies

I  Determine the severity of environmential and management constraints

limitaing the yield and quality of grasses in Carimagua and Santander

de Quilichao

II Determine the reaction of promising grass accessions to the major

environmental and management constraints

I1T Develop and verify a gencral plant growth model which quantifies

the effects of major envirommental constraints in speciflc accessions

and use the model to prodict genotype reaction to dirfferent

combinations of environmental constraints found in the Target Area

Major Thrusts

4 Determine (qQuantitatively) the response of adapted accessions to
environmental constraints such as drought stress, soil saturation,

tnundation, low sorl P, low serl H, and legume-weed competiibion



IT

111

iv

v

Evaluate promising introductions under grazing and 1n assocration

with legumes at Carmmagua and Santander de Quilichac

Select populations of Andropogon gavanus for specific morphological

and phenological characters in order to determine the effect of

these characters on quality and compatibalaty with legumes

Determine the importance of competition for light and for phosphorus

1n 2 standard grasse-legume assoclation

Develop and verify the general plant growth model to be used 1in
predicting genotype reaction to different combinations of

envirommental constraznts found in the Target Area

Operations

Staffing

Budget

Land

Palmira  Sccretary {0 5)
Quilichao Research Assistant (1), Tecnico (1), obreros (3)
Carimagus  Research Assistant (1), Obreros (3)

$15 302 (1978) (not including permanent Labor)

Carimagua Approx 3-4 ha

Quilichas Approx 3 -4 ha
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EnIPRESA BRASILIIRA DE PESQUISA AGROPECUARIA
CENTRO DE PESQUISA AGROPECUARIA DOS CERRADOS

TTTLL

PROFILES OF CIAT RESEARCH

Forage Agronomy I Thomas

OBJECTIVLS

To biologically and agronomically evaluate new grass and legume

germplasm for adaption and persistence under grazing on the acid

infertile sorls of the cerrado of Brazil To investigate the

potential for pasture seed producticn withain this target area

STRATEGIES
I

IY

ILL

To i1dentify suitable legumes and grasses that waill
grow and persist in the acid infertile soils of the
target area

To evaluate combinations of promising grasses and
legumes under grazaing and to measure levels of animal
production

To investigate the potential for pasture seed produc
tion i1n the target area and produce sesad of grasses
and legumes i1dentified as promising

MAJOR THRUSTS

I

The biological evaluation (STAGE I} of new germplasm
of grasses and legumes To examine their capacity
to grow and persist in the soil-climate environment
of the target area and their resistance to pests and
diseases



EMBRAPA - CPAC

iI

III

Iv

OPERATIONS

The agronomic evaluation {STAGE IT) of promising
grass~legume combinatiors chosen from STAGE I
Measurement of productivity and persistence under
grazing

The measurement of animal production (STAGE I1i)
from promising grass—legume combinatiorg chosen
from STAGE 1T

To produce seed of promising grasses and legumes
within the target area To measure time of
flowering and seed maturation, seed yield, pest

and disease constraints to production

Staffing Brazilian counterpart (1), Technical Assistant

{1}, Labourers {4}, Secretary (0 3}

Resource allocation Budget (UNDP) USS$10,750 (1978)
Land approximately 8 ha at CPAC, Brasilia, Brasil

Facilities half of one office and one small seed store



I
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CIAT RESEARCH PROFILE
TITLE PASTURES DEJELOPHENT AND MATHTENANCE

J o OSPAIN

OBJECTIVES

]

Te develop efficient and economic systems of establishing pasture
tegumes and grasses appropriate for representative ecosystems in

the target area

To dotermine maintenance requiremenis of most promising grass and
grass-legume pasturcs for the area

STRATLGIES

|

Callect and tnterpret edaphic and ¢limatic data relevant to pasture
egstablishment problems 1n representative ecosystems of the target
area

Develop efficient and economic systems for pasture establiishment
in representative ecosystems with emphasis on minimam inputs and
reduced erosion hazard

Determine maintenance requirements of seliected promising grass-iegume
assocratrons under Carrmagua conditions To study methods of
renovation of degraded pastures

MAJOR THRUSTS

i

Edaphi¢ and climati¢c data collection and analysis

a) Soul physical properties
b) Rainfall distribution, probabilities
¢) Other climatic factors

Seed bed preparation and Control of competing vegetation

al ost efficient methods of producing favorable physical environment
for establishment

b} Cconomic methods of controlling competing vegetatlion, inciuding
use of herbicides

¢c) CLontrol of eroston during establishment phase

Establishment of adequate stands

a) fietheds of planting, rtow vs broadecast, spatial distribution of
legumes and grasses

B} Soil compaction

¢} Use of mulch

d)  Time of planting, legumes vs grasses and through the year

e} Special seed preparation pelleting with fertilezers, rhyzabium



4 Low density seeding methods

a) Optimum density of ‘'mother' plants with conventional seed bed

preparation
b) Interaction of seeding density, seed bed preparation fertilization

and species
c) Effect of stage of growth and degree of control of native vegetaticon

on

establishment of seeded species

5 Pasture maintenance (with J Salinas)

o0 o w
— S et s
1

dutrient requirements, methods and times of application
Ttilage for renovation

Interaction of fertility x assocrations

Spatial distribution of legumes with aggressive-sod forming

grasses for persistence

OPERATIONS

Staffing

(A11 at Carimagua)

Research Associate (1), Research Assistance (1), Field Assistant (1),
Laborers {10) Secretaiy {0 5) ({(YMote Field Assistant and Laborers

are ICA employees)

Budget $17,534 not including permanent personnel costs

Land I

Facilities

10 ha

2
Office space 24 mz, Field laboratory 50 m
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© ENVIBRAPA

EMPRESA BRASILEIPA DE PESQUISA AGROPECUARIA
CENTRO DE PESQUISA AGROPECUARIA DOS CERRADOS

PROFILES OF CIAT RESEARCH
September 1978

TITLE
Pasture Development (Cerrado) - Walter Couto

OBJECTIVES

Te study so1l nutrient deficiencies which limit pasture stablis-
ment, productivity and persistance and develop fertilizer use
recomgndations for stablishment and maintenance To develop
sound technology for pasture stablishment applicable to distainct
conditions of soil use and potentiral in different areas of

tropical savannas

STRATEGIES

I Identification of major soirl nutrient constrains
for optimum plant growth i1n main soils of the area,
using most promising plants

Ix Estimation of optimum levels of fertilizers necessaries
to overcome these deficlencies and ensure proper
stabli.auwent and persistance of sown plants withan
the pasture

IIT Development of pasture stablishment methods sutable
for varying conditions of soixl use and ainput levels
Methods ainclude native pasture improvement through
legume introduction, pasture stablishment in
assocration with crops and cultivated grass-legume

assocrations



EMBRAPA - CPAC

MAJOR THRUSTS

I Greenhouse experaiments with two legumes represen
ting low and high nutrient reguirements in two
major solrls of the cerrado Field experiments
concerning those nutrients identified as limiting
for legumes of interest in the region, oriented
to check greenhocuse findingsand estimation of
requiered levels oI nutrients

II Fireld experiments with levels and sources of
phosphate designed to estimate most convenient
levels and sources of phosphorous once other
nutrient dificiencies have been corrected  Requiere
ments are estimated for both establishment and
maintenance needs for cultivated pasture and
improved native pasture

IfI Legume introduction to native pasture to improve
feed value and better utilization throughuoitthe dry

Season

OPERATIONS

I Staffing Three research associates (EMBRAPA's
counterparts} belonging to three diferent projects
of CPAC research plan inventory of resources
{native pasture ecologist), use of rescurces {soi1l
fertility specialist) and production systems (pastures
and animal nutrition specialist)

ix Staffing Two tecnicirans and four workers with
responsabilities in all other CPAC pasture experi-
ments (All personnel is assigned to pasture and
fodder trops section and not specifically to a gaven
part of 1t at CPAC)

ViRMCULADIA AD MINISTERD DA AGRIGUL LURA



EMBRAPA - CPAC

ITI

Staffing One tecnician and twoe workers with
responsabilities 1in all other greenhouse
experiments

Land/Facilities Experimental fields, (3-4 has)
greenhouse and laboratories, areas of native
pastures assigned to the section (supplied by
CPAC)

Resource Allocation Budget US$12,753 00 (1978}

VANTULADA AQ MIMNISTERID DA aGRICULFURA
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PROFILES OF CIAT RESEARCH

July 1978

JOHN E FERGUSON

TITLE Forage Seed Production Technology
OBJECTIVES The supply of seed for experimental pur-~
poses and of foundation seed of new cultivars
The preovision of technology tuwards con-
straints to commercral seed production
STRATLGIES
1 To produce seed of promisaing legume and grass acces-
sions for the needs of the Beef Production Program
2 To produce foundation seed of new cultivars for
distribution to collaborators
3 To develop production technology and production
systems for hxgh priority species
4 To define appropriate geographic regions for seed
production
MAJOR THRUSTS
1 Rapid a1ncrease of seed of promising accessions within
CIAT
2 Production of foundation seed 1in collaboration with
apoprowpriate national 1nstitutrons
3 Definition of approprrate production technolopies 1 e
the influence of various c«ultural practices, alter-
native harvest methodology and post harvest man-—
agement on seed yield and qualaity
4 Defaination of resative production potentials an daf-
ferent geographic regions
5 Provision of production orrentated training to se-

lected trainees



OPERATIONS

1 Staffing

2 Recource Allocation
3 Land
4 Facilities

frb

Research Associa
Assistants, 2 T
8 Labourers, 11

Us$18,000 an 197
CIAT Palmira 3 0
lichao 13 0 ha,
magua 5 0

Seed handling ar

te, 1 Research

echnicos,

Secretary,

8

0

ha, CIAT Qui-
ICA-CIAT Carxi-

ea 20x10 m?®

Seed harvesting processing

equipment Seed
(shared) 6%5 mz.
Storeroom 6xX5 m

laboratory
Office 6%5

3

5



Tittle

Objectives

Strategles

I

II

I11

v
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PROFILES OF CIAT RESEARCH

Tropical Worage .reeding

E ¥ HUTTON

Adaptation by breeding of Stylosanthes capitata, Leucaens

leucocephala, Centrosema pubescens, and Panicum maximum to

the oxisols, ultisols and other infertile soils of

tropical Latin America

Identify the characters required in these and other species
by continual examination 1n various environments of
introduction, evaluation, snd animal production
investigations

Select key introductions of the above specires In the case
of legumes, intercross all key introductions to give at
least a hglf~diallel series  The most important tropreal
grasses are apomictie, so location of sexual material to
develop large and variable populations 1s cssential
Investigate chromosome numbers and breeding systems in the
selected introductions of the above species and any other
potentially promising species

All bred lines finally seleected to have wide adaptability

to so1l type and to pHs of 4 2 to 6§ 5 or higher



Major Thrusts

I

IT

I11

IV

At Quilichao large Fz populations of all legume crosses as
singie plants, oversown with a suitable grass (F maximum

or Andropogon gayanus) to be rated and periodically grazed

This will apply particularly to S capitata and possibly

L pubescens
At Palprxa, the C S I R 0 L leucocephala - L pulverulenta

material, glasshouse selected in Carimagua oxisol 18 planted
in the field for comparative studies of edible forage
productron, mimosine levels, chromosome numbers, pellination
and seed production

At Palmira, large seedling populations of Leucaena selections

and F2 Centrosema pubescens to be selected 1n controlled

sand culture for tolerance te low pH (4 2) and high Al (10 ppmj
Promising selections to be grown with periodic grazaing at
Quilichac and probably Caramagua and Brasilia in cooperation
with legume agronomists

At Palmira, sexual P maximum materiai from Georgia grown 1in
the field and crossed with the most promising types from
Quilichac  Large and variable seedling populations ito be
screened (1) for drought tolerance in cooperations with

Dr, A Jones at Quilichao (2} for tolerance to acid
condations in glasshouse sand culture at Palmira  The most
promLsing fixed apomicts to be oversown with a common legume
(8§ capitata or C pubescens) and evaluated under pericdic

grazing at Quilichao and probsbiy Carimagua and Brasilia



Uperations Staffing  Research Assaistants (2}, Field Assistant (1),
Obrero (1), Secretary (0 5)
Resource allocation  Budget 1978 - legumes $12 833,
grasses $6,390
Land Approx 1 ha CIAT, 1 ha Qualaichao

Facilities Some space in glasshouse and invernadero
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CIAT RESEARCH SECTIQN PROFILE

TITLE Diseases of Tropical Forages
J1ll1an M Lenné

OBJECTIVES To detect, 1dent1fy and assess diseases of tropical forages and
to evaluate control measures

STRATEGIES

1 To evaluate the effect of anthracnose on tropical forages
and to develop reliable standard procedures for screening

£ To detect and 1deqtify other diseases of tropical forages,
to evaluate their 1mportance and to develop control
measures where necessary

MAJOR THPUSTS

1 To survey and assess new germplasm under orimary evaluation
with respect to disease

2 To survey and assess established germplasm under secondary
and further evaluation with respect to disease

3 To screen promising forage accessions against as many
different 1s0lates of Colletfotrechum species from as many
different locations and hosts as possiblie, to determing
the genetics of the host-pathogen relationship and to  initate
any necessary breeding programs for anthracnose control

4 Tn develop and evaluate long and short term control measures
relevant to the diseases involved, the environments encountered

and the management practices of the target area of the Beef
Program

OPERATIONS Staffing

Research Assitants (1), Technicians (1)
Labour Helpers (2}, Secretary (0 5}

Resouyrce allocation

Budget (not 1ncl permanent labour) $8616 1978
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CIAT RESEARCH SECTION PROFILE

TITLE
Forage Entomologist (PDF) - Mario Calderdn

Beef Program

OBSECTIVES
To develop a pest management program f£or tropical forages
of the Beef Program impact area minimizing chemical controls

STRATEGIES
1 Identify and evaluate the economic pests of tropical
forages in the Beef Program impact area
2 Determine the economic thresholde of insect damage to
tropical forages
3 Organize all the components of a rational pest manage-

ment program for tropical forages

MAJOR THRUSTS
1 Identify Econcomic Insect Paest of Tropical Forages
{(60% of activities)
i Review of literature and reconnal$Sance sSurveys
- Taxonomic placemaent due to the actual confusion

on nomenclature of Styvlosanthes stemborer

- Coleophora sp (Coleophoridae family) or Zaratha

s  (Blastedacnidae family)
- Stylo budworm (Stegasta bosqueella) (Gellechiirdae

family) Primary deterrent to seed production
- &plrttle bug of Brachiaraia (AReneoclamia sp -

Cercopidae family)
- Sucking pest of developing Brachiaria seeds

{probably Cicadellidae family)

- Ants a major problem in pasture stablaishment



Studies of life cycles of the most important pests,
population dynamics of the insect peneficials
present

Study of the stemborer distribution over the impact
area in Colombia (Llanos)

Develop a screening system for the new plant intro-
duction of the Germplasm bank

Preliminary evaluations on spidermites, aphids, and
traips on nev plant material - new accessions

1 Determine Economic Thresholds of Insect Damage

1

Stemborer infestation intensity and damage at
Santander and (Carimagua

- Formula developed as ratio between numbers of

stem with damage over total stems {(x 100} to be
correlated with productaivity

- Infestation aintensity applied to a scale for

damage assessment based on dividing plant into thairds
= Objective 18 to develop technigques for field
evaluation of damage (to be used by Trainees)

Develop a strategy for pest management based on these

studies

IIT Compeonents of Pest Management (preliminary)

1

Evaluation of "pest-free" or "less damaged"” forage
strains

- eg § capitata 1s actually showing less damage

of stemborer

Searching for predators, parasites and pathogens,

to pe included as a components of an integrated

forage pest control



OPERATTIONS
Staffing 1 Technician, 2 Laborers, 1 Research Assistant
at Carimagua (60% Entomology, 40% Seed Production)

Rescource Allocations

i

Pramaraily Researcl. {(95%)
- Major research activities are in the field {(90%)

1

Logatazon  Santander (50%), Carimagua (50%)

Pergsonal Travel {10%)

i

Major research activ.ties Identify Economic Insect Pests
of Tropical Forages.

Land/Facilitiaes

~ Research plots at Quilichao and Carimagua
~ Screenhouse and Glasshouse required to organize the

work facilities in CIAT-Palmira



15 1

PROFILLS OF CIAT RESEARCH

September, 1978

Title Animal Health - E Aycardl

OBJECTIVES

To study and develop animal health preventive medicine
schemes adjusted to CIAT animal production packages for the
Program's Target Area  To monitor health problems in experi-
mental herds and collaborating ranches, specially related to

the zmprovement of nutrition

STRATEGIES
I kvaluation of preventive medicine schemes 1in the
target avea
1T Survey of diseasc prevalence with respect to
nutritional and management conditions
IIT Monitoring of the Program's Experimental and Test
Herds, selected farms and findings of collaborators

in the area of impact

MAJOR THRUSTS
I Evaluation and development of preventive medicine
schemes to 1nclude 1in beef program production packages
Implementation of health practices, field and

laboratory in experimental beef herds



11 Monatoring of health problems at different levels
Experimental herds, Test herds, selected farms withan
priority areas and through surveys in the impact area
with collaborators Characterize existing and potential
animal health problems

ITI Determining the mplications of specific conditions
retated to different nutriticonal levels Study of
systems to control lLeptospirosis in the presence of
uniform nutritien Study of systems to control internal
and external parasitisms Study ¢f conditions affectaing

calf mortality

OPERATIONS

Staffaing Research Asscociate (1) Research Assistants [1
Carimagua, 1 Palmara}, Technicians (9), Labor {2}, Secretary
(0 5)

Resource Allocation Budget (not inc Permanent labor)
$23 200 (1978)

Land/Facilzties 800 ha y 100 breeding cows (Carimagua)
4 corrals, handling facailities and 16 breeding cows (Palmira)

Laboratory facilaties (50 mg)
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PROFTLES OF CIAT RESEARCH

June 1978

Title Animal Management - I, Kleinheisterkamp

OBJIECTIVES

To gstudy and develop improved beefl production technology

packages for the program's target area, with special attention

towards cow-calf operatior and w<ith emphasis on feed utiliration

To evaluate pew pasture germplasm within production systems 1o

provide service funckions to the program in terms of anmimal manage-

ment

STRATEGIES

I

It

Iir

Analysis and evaluation of prevailing beef production systems
within priority regions of the target area  To study the
relations between technology, inteusity and pr&dac£1v1ty
levels, Determination of demand of technology and pos-
sibilitries of aloption

To study ueder experimental conditions the effects of single
components of herd management on animal performance, parti-

cularly as related to pasture utilizabion

Management of the Program's test herd

MAJOR THRUSTS

I

Technical-economical (jointly with the Iconomic Section)
eviluation of prevailing production system (CTES Project)
Monitorina of selected farms within priority arca  Study of
herd performance, particularly reproductive performance, and

animal output in relation to technelogical inputs

1



It

III.

OPERATIONS

L,

IL.

I1I

Breeding Herds Management Systems (Carimagua) study of re-
productive performance of breeding herds, in relation teo
- Pasture ulilization native savanna vs strategic use
of improved pastures  New plani material is bewing tested
-~ Restricted mating seasons, to syncronize critical periods
to seasons of better feed availability
- Age at weaning
Production of surtable animals for grazing experiments

{Carimagua) under commerclal t(low i1nputs) conditions

Staffing 2 Research Associates (Visiting specialists, special
project), 1 Regearch Associate (Core), 1 Technician

Resource allocation 307 of budzet (not including permanent
labor), USS 15 250 (1978

Land/Facilities  None {(selected farms)

Staffing 1 Research Assistant, 3 cowboys

Resource zllocation  50% of budget

Land/Factlities 2 500 ha (Carimagua), 300 bresding cows,
handling facilities Administration Carimagua

Staffing 1 Research Assistant {ICA)Y, 4 cowboys

Resource allocation  capital and adwministration budget ICA-CIAT
(507~507}) Carimagua

Land/Facilities 5 400 ha, 331 breeding cows, 427 head young

stocks, handling facilities
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’ EMBRAPA

B PRESA BRASILEIRA DE PESQUISA AGROPECUARIA
CENTRO DE PESQUIDA AGROPECUARIA DOS CERRADOS

PROFILES OF CIAT RESEARCH

TITLE
Animal Management & Forage Utilization € Patrick Moore

OBJECTIVLS

To study cow herd management techniques which would allow
maximum expression of the herds reproductive and productive
capability within the cerrado environment To evaluate the
productivity and strategic use of improved pastures for cow/
calf production systems in the infertile savannas of Latin
America

STRATEGIES

I To indentify the optimum breeding management for
maximum utrlization of the natural environment

Iz To determine the best age of weaning calves for
maximun effect on the cow with minimum calf growth
retardation

ITT T¢ submit promising pasturs species to various
grazing regimes to evaluate theirr productivity
and persistence

v To test the strategic utilization of improved
pastures during certain stages of the beef production

cycle and/or during certain season of the year

MAJOR THRUSTS
T To study the best season of the vear for mating cows
as well as the duration of the mating scason by
comparing matings at different times of the year and

varyinyg the length of the mating season



EMBRAPA - CPAC

iz To indentify the optimum calf weaning age as related
to increasing cow fertility and promotaing calf
growth up to puberty

III EBvaluation of promissory drass/legume mixtures under
various levels of grazing pressure and management
throughoutthe year

v To determine the reproduct.ve response of cows to
improved pastures by strategic utailization dur:ing
the reproductive cycle

v To determine tne strategic Use of improved pastures
for the development of females from weaning to
puberty

OPERATICNS

Brazilian Counterpart 1

Research Assistants 0

Technician 1*

Workers 2%

Secretary ¢ 3

* Not directly assigned to staff but based on pooled

average

Resource Allocation — US$17,131 00 (1978)

Land {(cerradc center)

Forage utilization 10 ha

Beef cow management 750 ha

Facilities
Office -~ 0 5
Corral = i
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PROFILES OF CIAT RESEARCH

June 1978

Title Pasture Utilization 0 Paladines

ngzectlves

To participate 1n selecting egpecies and genotypes of tropical
forages with higher nutritional value and to develop pasture management
strategies for better animal utilization of treopical forages in the poor,

acid ultisols and oxrisols in Latin America

Strategies

! - Determination of the 1n vivo digestibrlaity and 1ntake of promising

germplasm material

2 - Determination of the effects of grazing management on plant productivity

and survival

3 - Evaluate the animil] production potential of selected advanced forage

genotypes

Major Thrusts

1 - Determination of the 1n vivo digestibirlity and intake of selected
materials and determination of the selectivity excerted by sheep of

plant parts as :iodicatives of the notritional value of this wmaterials

2 - Determination of the effects of grazing management factors such as
grazing pressure, rest period, and level of fertility on the survaval and

productivity of plants in legume grass association of selecred germplasm



2
3.- Determination of the animal productivity of selected material under
determined grazing management and stocking rates, for the final

selection of advanced genotypes

4 - Tdentification cof pasture management systems which will maximize
production over time promoting persistance of the selected genotypes

in the mixtures

Operations

Staffing 2?2 Research Assistants, 5 Technicians, 6 laborers, 0 5 Secretary

Resource allocation 1978 Budget US$23,200 not irncluding permanent staff

i
Land Quilichao approx 10 ha

Carimagua appro¥ 725 ha

Facilities Metagbolism Unit at Quilichao

Field Shead-Laboratory at Carimagua
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PROFILES OF CIAT RESEARCH

fitle Beef Tconomics G A Nores

OBJLCTIVIS

To contribute to the design, development and evaluation of

new technology and technology components that could solve

the marn biological restraints to increased beef production

in the acid infertile soids of Tropical Latin Ameraica, by

explicitly taking into account the economic restrictions

exteinal and ainternal to the farm so as to enhance probabil-

1ties of adoption by a wide base of producers and regions

and minimize social cost

STRATEGY

Il

Ilr

Identity, anticipate and evaluate economic restrictions,
external to the farm, which would directly or indirectly
prevent o1 delay the successful introduction of new
technology for beef production in the dafferent regions
of the “impact area"

Given the major biological and economic restraints, and
the trends 1n input-output prices, identify the nature
and characteristics of the existing (and future?) DEMAND
for technology in the different subregions of the "im-

pact area', in terms of economically viable production
Systems

Evaluate the cxpected (ex-ante) and actual (ex-post)
profatability and risk associated with alternative pro-
duction systems and system components (1 e improved
pastures, pird4ctices, input use, )} at the farm level
for few selected subregions

1



v

Anticipite and evaluate the possible impact of alterna-
tive new technological packages in terms of economic
gains and 1ts distribution among producers and consumers
for few selected subregions

MAJOR THRUSTS

11

i1

18%)

Stratification of the "impact area'™ 1in an economic geo-
graphy scnse, by overlapping ovey the "land systems",
1dentified in the "Impact Area Survey'", 1so-curves of
input-output prices, in order to identify economic
yestraints, external to the farm, that would condition
the economic viabirlity of alternative brological solu-
tions {svstems apd system components) 1n each particular
subregion (conducted an collaboration with other sections

of the program)

Technical-economic evaluation of prevailing production
systems, monitoring selected farms within priority arecas
in order to more piecisely identify biological restraints
and the economic payoff of possible alternative solutzions
given the economic restrictions internal and external to
the farm (LTTS project conducted jointly with the Animal
Management Section)

Marginal economic evaluation of grazing experiments
conducted by other sections of the program, and of estab-
lishment methods and pasture treatments using results of
herd systems experiments and of prevailing production

systems as 4 basis for comparison

Development of a validable simulation model to predict
cxvected long-term performance of breeding herds based
on short-term steer grazing experiments, s$o0 as to obtain
estimates ol input-output cocfficients for breeding
herds grazing dif{ferent pastures (in collaboration with
other sections of the program)



Y  Ex-ante evaluation of the possible impact of an increase
in beef production due to technological change, in terms
of economic gains and 1ts distribution among consumers
and producers Study beef consumption and estimate 1in-
come elasticities of demand per income strata in 12
urban areas of six countiies of Tiopical latin America
(based on LCIEL survey coordinated by Broohings Institu-
tion)

VI Coordination of Collaborative Network in livestock Fco-
nomics (Yord Foundation Grant)

OPERATICNS

1 Staffing Post~-Doctoral Fellow {1}, Research Associates
(2), Visiting Research Associate (1), Research Assistant
(1}, Techrnicaian (1)}, Survey Assistant (1), Secretary (1},
and support in computer softwarc for data processing and
analysis

Resource Allocations Core Budget US§7 835 oo (1978)
Land none

Facilities Office space only
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CIAT RESEARCH SECTION PROFILE

TITLE  Traming/Reginal Trmals -~ L E Tergas

CRBRJECTIVES To ihtegrate Beef rescarch and traimng, and develop a
network of screniists participabing in regional research
i the Latin American acwd solls lowland bropoes

STRATEGIES 1 Trawming of scientists in the meathodology of research
at CIAT
2 Developing an intarnabonal nebwork for evaluating
tropical forages as a follow-—up for training

MAJOR THRUSTS
3 Training of Scientists (BO% of activities)
1 ldentify countrmes and instilutions for collaborative
training
2 Contact and select trainees for CIAT trainung
stavela-Tag
3 Travel wiwolves
- Information on regional trmals
Network [  evaluation of forage species fFoer
adaptation
Network |1 forage response to grazing
(selected forages)
- Evaluate needs for tramning
Alternpt to wentify candidates
Mscuss trawmng  June—December, 1878
February-Juna, 1979

11 International Network for Evaluating Tropical Forages

(50%)

i Evaluate adaptation of forage species under dif-
ferent levels of soll fertility Under commaon
arazing {(Mmobgrazing)

2 Evaluate adaptation of forage species under
different levels of sod fertility

3 Regonal trials  Evaluate adaptation of germplasm
material selected by CIAT — 10-15 legumes and
3 grass ecotypes

OFPERATIONS Staffing 1 research associate, 1 research assistant,
i secretary, 1 tarngorary lacorer



(L E Tergas)

Allocation of Resources

- Primarly training and outreach (40 - 40%)

- Major research done n the field (75%)

~ L.ocation primarily Quilichao (B0%)

- Major research activities
50% traimng of cisntists
50% International Network for Evaluating
Tropical Forages

- Travel 50%

Land Use
CQuilichae 5 2 ha



2 REAN PROGRAM



Title

Objectives

Strategies

Major Thrusts

CIAT RESEARCH SECTICE SROFILE

Bean Agronomy - Preliminary Yield Trials
Michael Thung

To accelerate the transfer of CIAT technolegy and
advanced breeding materials with pest and disease
resistances to the national program

1 To compile all technology produced at CIAT experimental
stations such as n cultural practices, physiology,
phytopathology, entomology, so1l fertility and
concised 1t to produce technology packages

2 To develop the methodology for yield testing of the
advanced breeding materials

3 To develop the methodology for screenings to high
aluminum and manganese toxicity and to low s01
phosphorus

4 To recommend the breeders the best material screened,
so they can incorporate the characters into thewr
breeding program

1 Preliminary yteld testing of the advanced breeding
materials, Cermplasm bank and promisory 1ines

2 To screen the progenitor and advanced breeding
matertal to hrgh aluminum and manganese toxicity
on problem sp1ls

3 To screen the progenttor and advanced breeding material
to Tow sotl phosphorus on problem soils

4 To vermify the technology packages on small farm trials
with ICA 1n sputhern Hutla



Operations Staffing
Research assistants {2), Technician (1), Field assistant
(1}, Labor helper (3), Secretary (0 5)
Resource allocation Budget {not incl permanent labor)$12 602 (1978)
CIAT Palmira - 4 ha (5C%)
Popaydn ~ 3 ha (25%)
! CIAT Santander de CQuilichao -~ (20%)
Scathern Huila - (5%)




CIAT RESEARCH SECTION PROFILE
Title Bush Bean Breeding 1

S R TEMPLE

October 1978

OBJECTIVES

To genetically mprove the adaptation and productivaty of Phaseolus
vulgaris bush types for the tropics and subtropics, and (specifically)
increase resistance to Empoasca, Xanthomonas, and Bean Golden Mosaic
Virus, in Latin America

STRATEGIES

1

Assessment of bean production problems 1n major growing regions
of the target area

2 Cooperate with the 1ndicated disciplines and respective scientists
to evaluate parents, select progenies, and develop screening
methods to overcome genetic defi¢iencies of the species

3 lith other program scientists, evaluate progentes to rdentafy
materials with high yyeld potential, and wide adaptation

4  Tramn agronomist-breeders capable of tdentifying and moving for-
ward materials which satisfy Tocal environmental and grain type
requirements

ACTIVITIES
I Mainstream Breeding

1 Evaluation of germplasm from CIAT bank and introductions from
national and international programs

2 lNanagement of CIAT crossing facility (screenhouse) for bulk
of mainstream and special project crosses for Davis, Singh,
and Temple

3 Early generation inoculation and screening for BCMV and Rust,
in collaboration with Schwartz + Morales F2 and progeny
test nurseries of mainstream program for Tower and inter-
mediate elevations

4  Preparation and management of Bean Team Trial (VEF)

5 Backup nursery at La Selva for Highland evaluations
{currently undefined)



IT  Special Projects

1

10

1

12

STAFFING

Research assistant
Technicians

Field assistant
Labor helpers
Secretary

Germplasm evaluation with H F Schwartz (X phaseoli) and
G Galvez (Mustia and BGMV), of noculated nurseries

Inheritance studies {nearly completed) and ongoing recurrent
selection program for increased resistance to Empoasca
{cooperatively with entomology and A Schoonhoven)

Recurrent selection for increased resistance to X phaseols
{cooperatively with H Schwartz)

Recurrent selection for i1ncreased resistance to BGMY
(cooperatively with G Gdlvez and national programs)

Selectiron/crossing for increased reststance to Web biight
(G Galvez in charge)

Selection/crossing for increased resistance to Apion godmani
(A Schoonhoven 1n charge)

Increasing levels of simbiotic Nitrogen fixation (P Graham
1n charge)

Concluston of study initiated by R Swindell on reiationship
between competitive ability and yi1eld potential n crosses
among and within growth habit groups (Value of alternative
breeding methods)

Modest effort 1n collaborative studies with D Mok (0 S U }
on developmental abnormatities in Fl plants from certain crosses

As Paul Gepts of Gembloux begins to evaluate F27s from wide
crosses and crosses to wild vulgaris types, I will become
mare mvolved 1n that activity

As time permits, I hope to resume evaluations of some materials
treated with mutagenic agents, searching for additional
variability for some of the character mentioned above

With H Schwartz and M S student, mmitiate studies on in-
heritance and relative stability of different reaction
types for rust

£33 S et Lad et



{1 technician and 4 labor helpers are 100% time n crossing
block - overall breeding activities) Average 2 or 3 labor
helpers weakly from labor pootl

Resource Allocation 15 on "guestionnaire"



CIAT RESEARCH SECTION PROFILE

Title  Bush Bean Breeding II

SHREE P SINGH

OBJECTIVES

1

Develop desirable bean germpiasm (populations and advanced 1ines)
adapted to relatively cool climates of the major target areas with
primary emphasis on resistances to predominant diseases, e ¢
anthracnose, angular leaf spot, Ascochyta, gray spot, etc

2 Improve the stability of performance of the desirable germplasm with
respect to c¢l.matic (drought and heat) and-edaphic factors (low
phosphorus, high At and Mn, etc )}

3 Drastically (at least double or triple) improve the productivity/
yielding potential of bush beans emphasizing plant architecture and
yield components for the major target areas

STRATEGIES

1 Evaluate and identify desirable genetic variability through SSDEBG
and other nurseries/sources, and,

2 Develop and evaluate alternative breeding methods and adopt those

most suitable for exploitation of available variation and compatible
with existing faciiities, screening techniques, etc

MAJOR THRUSTS

1

Preliminary observation/evaluation of 'G' materials of the GRU and
assure continuous flow of those 1nto the SSDEBG

First seed 1ncrease of all materials entering the VEF (SSDEBG)

Organization, preparation, and distribution of the EP nurseries to
related Team Members and help process 1ts results and make selection
of entries for the IBYAN

Management and handling of all breeding nurseries {parental selection,
crossing, screening, evaluation, and selection) of Bush Bean Breed-
ng 11

Help evaluate IBYAM and other 1nternational bush bean nurseries with
other Team Members and national program scientists 1n the target
areas



6 Assist in bean research and production activities of Ecuador

OPERATIONS

Staffing * Research associate (1)
Technicians (5)
Field assistant (1)
Labor helpers {4)
Secretary (0 5)

Resource Allocation Budget US$i2 634 00

- CIAT Research, 10 ha (50%)
- Popaydn 6 ha (30%)
- Patia - Cauca 2 ha { 5%)
- Obonuco - Pasto 2 ha ( 5%)
- International travel (10%)

* 1t does not include 2-3 Labor Helpers, receaved each week from the
Labor Pool
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CIAT RESEARCH SECTION PROFILE

TITLE CLIMBING BEAN BREEDING AND AGRONOMY
JHC Davis

OBJECTIVES To breed ¢limbing beans combining high yield potential with disease
and pest multiple resistances, for smali-farm associated cropping
systems

STRATEGIES 1 To concentrate 1mitially on genetic 1mprovement of clwmbing
beans for relay and associated cropping systems with maize 1n
middle to highland altitude zones of the tropics of Latin Amé-
rica

2 To evaluate the relatyve efficiences of monoculture and associ-
ated systems and develop standard testing procedures for climb-
1ng bean breeding

MAJOR THRUSTS

e

To screen potential parental material in a wide range of loca-

tions and associated cropping systems

2 (Crossing and early generation selection for disease and pest
res1stances, priymarily anthracnose, BCMY, rust, powdery mildew,
Empoasca, wide as well as specific adaptation to <ropping Sys-
tems and climates, high yield potential within the major com-
mercial seed types

3 Backcrossing programmes for the introduction of specific major
gene traitts into wmportant commercial varteties

4 International testing of selected bean genotypes 1n association
with maize

5 Verification of technology 1n on-farm trmals with ICA in E

Antioquia {Colombia) and with CIMAYT/INIAP in Imbabura (Ecuador)

OPERATIONS  Staffing
Research Assistants (2}, Technicians {1), Field Assistants (1),
Labor Helpers (8), Secretary (0 5)

Resource allocation Budget {not incl permanent labor) $11 487-1978
- CIAT Research, 5 ha {50%)

- Other locations in Colombia, 4 ha (40%)

- International trials {10%)
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PROFILES OF CIAT RESEARCH

Title Bean Agroncmy {International Trials) 0 Voysest V

DBJECTIVES

To develop an international bean testing network allowing the simultaneous
evaluation of improved strain and varieties of field beans for a broad range
of trapical environments

STRATEGIES
1 Organize and carry out coordinated testing of field beans for specific
purposes

2 ldentify and wncrease elite materials for international testing

MAJOR THRUSTS

1 International testing of improved strains and varieties of beans 1n
selected environments

2 Identification of elite materials from previous trials for testing 1n
& broad range of environments

3  Maintenance of working germplasm

4 Evaluation of agronomic practices for weed control and water managment

DPERATIONS
a) Staffing

- Research assistant 2
- Technician 1
- Field Assistant 1
- Labor Helpers 6
- Secretary 05

b) Budget 11,487 US dollars

¢) Land

- CIAT Semester A 4 ha
Semester B 4 ha
Dry season {July) 2 ha
Dry season {Dec ) 2 ha

- Popaydn 0 5 ha per semester

- Dagua 15 ha per dry season



CIAT RESEARCH SECTION PROFILE

TITLE

OBJECTIVES i

11

I}

v

STRATEGIES 1

MAJOR THRUSTS
I

Bean Pathology -+ F  Schwarliz

Develop rehiable screentng procedures to efficiently
evaluate large Field nursearies of germplasm and
progeny to obtain adapted and high yvielding materials
witlh multiple disease resistance to complexes of
plant pathogens

Evaluate the practicahity and applicabihity of differert
forms of resistance to major plant pathogens

Coordinate International nurseries of materials with
resistance or tolerance to specific plant pathogens
Nurseries are exposed to different populations of a
pathogen present wn different countries to wdentify
sources of wide resistance or tolerance and daetermine
the range of pathogen variabtility

Train rehiable collaborators and students to detect ard
work with various plant pathogens by studying at
CIAT, distributing information on plant diseases to
collaborators and visiting national programs through-
out Latin America

Contirde reconnaisance and survey of pathogens in
pean tdrget areas

Hscertain the prevalence and importance of specific
pathogens w target areas, and potential yvield losses
which they may incite

Continue to develop practical control strategies,
emphasis ugon plant resistance

Develop technigues to 1dentify sources of resistances,
screen breeding progeny and study variocus aspects
such as disease avoidance (plant architecture
modification) to completement plant resistance

Bacteriology
1 Common Bactermal Blght - IBEBBN
~ Screemng procedures
- International Bean Bacteral Blight Nursery



(H F Schwartz)

. Mycology (screemng procedures)

1

I 3o

[9;3

Bean Rust - IBRN

Anthracnosea

Angular f.eafl Spot

Root Rots  Fusarium, Rhizoctorma, 3cieroctium,
Erytiium

Insease Observabion Nurseries Gray Spot,
Agcochyta, FPowdery Mildew and
Others

OFERATIONS /RESOURCES
Staffing 2 Research Assistants, 1 secretary,

2 technicians, 1 Field Assistant, 4 Labor
Helpers

Buget (1978) $13, 162

_and 4 ha n CIAT

10ha 1y CIAT (collaboranon with Breeding)

2 ha n Popayan

2 ha i Popayan (collaboration with Breeding)

1 ha 1n La Selva, Medellin (collaboration
with Breeding)

1 ha 1in Obonuce, Pasto (collaboration with
Breeding)

Time 1  Research (70%)

a Field - 80%

b Greenbouse and Laboratory - 20%
2 Trawmng (10%)
3  Admumastration (20%)



CIAT RESEARCH SECTION PROF I LE

TITLE Bean Common Mosaic Virus Screening

Obiectives

To develop o reliable inoculation methodology for the screening of promising
bean germplasm against bean common mosaic virus (BCMV)

Strateges

i To produce a specific antiserum for positive detection and Wdentification
of BCMV 1n infected plants

Z To inveshigate the physico/chemical properties of the virus, plant suscepts,
and inoculation techniques conducive to wide-spread infection of BCMV -
susceptible materials

3 To develop an efficient procedure for mass inoculotion of selected beon

materials in the field and greenhouse

Major Projects

1

To screen segregoting hean populations and families derived from parento!
crosses

To screen selected hines umiform for resistance reaction

To screen materials from national and international progroms, and from
speciol projects

To study the genetic interaction between Phaseolus vulgaris and BCMV

To form an anhiserum bank for the 1dentification of viral diseases of beans
in Latin America, to facilitate the evaluation of bean selections for
disease ressstance, and to guorantee the production and distribution of
clean seed ot the notional and international levels



Cperctions

Staffing Research assistant (1}, Technician | (1), Technicion
I (1), Techmcian 11 (1), Labor helpers (5), Secretary
(© 5}

Resource allocation  Budget {1978)  $10,670
Land 3 ho at CIAT



PROPILES O CIAT RESEARCH

Title Bean Entomology A v Schoonhoven

Objectives

To determine the magnitude of bean yield reduction in Latin
America due to 1insects

To develop economical and ecological acceptable insect
control to reduce these losses

Strategles

1 To identify, determine importance and distribution of mayor
insect pests of beans

2 To identify genetic resaistance to prancipal insect pests,
magnify the resistance levels, 1f necessary and incorporate
into wmproved varieties

3 To investigate other control measures (cultural, biological,
and chemical) of insect pests whach are economical and eco-
logical acceptable

Major Thrusts

1 Develop varietal, cultural and biological control methods
of leafhoppers, Empoasca Kraemery

2 Study biology, anfluence on yield and nitrogen fivation of
Chrysemelid adults and larvae, principally Cerotoma fascialis
and to a lesser extend Diabrotica balteata

3 Develop varietal resistance to mite species, mainly Tetra-
nychus desertorum

4 Develop varietal, chemical and non-chemical control methods
of stored grain insects, mainly Zabrotes subfasciatus

5 Develop varietal and other control methoas of important
insect pests not geoouring in Colombia with national program
entomologist These are principally Epinotia aporema and
Apion godmani

6 Durang field visils 1in bean grow.ng areas, literature re-
views and collaborat:ion with national program entomologists
continually cvaluate and examine 1¥ established research
priorities are correct



Operations

Staffing 1PDF, 2 research assistants,l secretary, 3
tecnicians, 9 laborers

Resource allocation budget (not including personel costs, but

including temporary and overtime cost) $ 15 085 (1978)

Land aprox 4 ha at CIAT
small lots in guilachac and/or farmers fields

Facilities laboratory {shared with cassava and beef entomology)
storage reoom, ventilated pesticide storage area {shared with
bean pathology)

Remarcks Praincipal planting seasons are June and December, thus
1s at the onset of the dry seascn to profait from maxawal
ingect populatirons



PROFILES OF CIAT RESEARCH
Title Bean Physiology D P Laing

Objectives

To study the physiological censtraints to yield and adaptation of Phaseolus beans

1 the tropics and subtropics with specific reference to the cropping systems of

Latin America  To aid wn the development of new materials suitable for these

systems

Strategres

I Identsfy environmental and physiological constraints to yield and adaptation
n the target area.

II  Evaluate Phasenius spp germplasm with respect to these constraints through
direct observation 1n experiments at CIAT and elsewhere and through evaluation
of data from international nurseries.

IIT Pecommend to the plant breeders in CIAT specific plant types which will be the

most appropriate target for selection for the bean cropping systems in Latin
America,

Major Thrusts

I

I7

I

v

Identify envirommental and physiclogical constraints to yield and adaptation
through reconnaisance of bean growing areas, Titerature survey and an agroeco-
Togical survey of bean production zones

Identification of physiclogical constraints to yield n field experiments at
CIAT analysis of growth and development experiments of representatives of the
CIAT grouth habits and crop mamipulation experiments using treatments which
modi1fy the normal growth and development

Identyfication of physiological constraints to adaptation and the develcopment
of screening methods for comoonents of adaptation 1.e water stress resistance,
excess water resistance, wide temperature tolerance, growth habit stability,
photoperiod response, {seedling vigor and associated seed physiology screening
are 1ncludad 1n this section), experiments at CIAT and Tour other locations

n Colombra

Development of the 1deotype concept 1n colaboration with the breeders, with



specific types designed to fi11 the needs of the extsting and possibie new crop-
ptng systems for Phaseolus in the target area

Operations

Staffing Pesearch Assistants (2}, Tecnicos {5), Obreros {9}, Secretary (0.5)
Resource allocation Budget {not wnc, permanent labor} $17 761 {1978)

Land Approx 2-3 ha CIAT, 2-3 ha outside CIAT.

Facilities One field laboratory (8m x 30m} and small office 1n the Monasterio.



TITLE

OBJECTIVES

STRATEGILS

MAJOR THRUSTS

CIAT RESEARCH SECTION

CLIMATOLOGICAL AND AGRONOMIC DATA ANAGEMENT AND ANALYSIS

FOR BEAN GROWING REGIONS
Peter & Jones

To provide ntegrated data ranagement and analysis capabhilities

for the bean program to service questions posed by team members

on

a) Research or breeding goal oriented topics,

b} Product orientation and dispersal topics

1

Development of basic data management tools
a) Climatological information retrieval system - {SAMMDATA)

b) General free format information retrieval system for
Agronomic and Regional 1nformetion {INFOL)

Collection, classification and cleaning of data

Development of Data Interpretation algorithms

a) Investigation of appropriate techniques

b) Implementation of software

Interrogation

a) Develop a task specific, space conserving, data retrieval
sysiem for agronomically useful climmatic data "SAMMDATA™

b) Implement a free format information retrieval system for
management of agrenomic and regioral information  Since
no IBM software 15 available - translate "IRFOL" from
CBC fortran

a) Collection of ¢Timatic data, data cleaning and storing in
SAMMDATA files

b) Collection of agronomic and regional data, data classifica-
tion cleaning and preliminary evaluation for usefulness
and reliability

a) Develepment of phenology predicting algorithms and
comparison of the results with current CIAT screening
techniques

Development of water balance and crop yreld predicting
algorithms

b)Y Implementation of above to 1nterface with climatic and
agronomic data files

Development of display and report precessing algorithms



4 Uti1lyzation of the results of above to provide quantitative
answers o questions on bean agronomy, distribution, breeding
or potential dispersal

OPERATIONS Staffing Assistant (1)
Budget Nil
Land/facilities Nil



CIAT PESEARCH SECTION PROFILE

REAN MICROBIOLORY

P H GRAHAHM

OBJECTIVFE To produce compatible associations of bean cultivars
and Rhizobium capable of satisfying the nitrogen

requirements of beans under field conditions

STRATEGIES ¢ To collect and evaluate Rhizobrum stratns for efficiency

in fixatton with P vulgaris

2 To evaluate Ny fixation in agronomically acceptable

hean cultivars and breed for enhanced fixation

3 To study and resolve agronomic considerations {density,
assoclation with maize, pesticide usaqe ) likely to

Timit fexation under field conditrons

MAJOR THRUSTS

1 Strain testing of 1solates under both laboratory and

field conditions

2 Evaluatieon of promising matertals, progenies and

advanced lines for efficiency 1n fixation

3 Development of research methodologies for effective

breeding programs on nitrogen fixation

L Fvaluation of inoculation response and problems under
smatll farm conditlons { Carmen de Vibaral, Huila,
teuador ¥ E1 Salvador )



MAJOR THRUSTS

OPERATINHS

& Evaluation of agronomic practises likely to

affect the I1noculation response

& Study of competition problems between supplied

tnoculants and native so1] rhizobia

7 Evaluation of current 1noculation practises

Staffing

Research Assistants { 2 ) , Technicrans { 3 )
Field Assistant {1}, Laborers (5), Secretary (0 §)

Resource Allocation BRudget ( not including permanent
labor } 517097 - 1978
CI1AT land allocatran ---

Other locaticons n £olombia 3 ha

International Trials 10%



i

Title

Objectives

Strategies

Hagjor
Thrusts

Operations

2

PROFILES OF CIAT RESEARCH

OCTOBER - 1978

BEAN ECONOMICS - JOHN H  SANDERS

Evaluate the economic factors relevant to the Bean Program
strategies and research design with emphasis on the farm
testing of new technology

I

IT

I11

v

With Bean Agronomy and National Institutions mplement
farm Tevel testing of potential new bean technology
Collaborate with other program scientists on the economic
aspects of theyr experimental research

Undertake macro-economic studies on bean production 1n
Latin America and certain specific sub-regions to
evaluate the tendencies 1n bean production and 1denti1fy
technical or economi¢ constraints to the introduction
of new bean technology

With other program scientists work with national instr-
tutions 1n on-farm testing of new technology and other
economic 1ssues associrated with research design

Develop an effective methodology for farm level testing
of new technology by 1mplementing a system 1n the
principal productron zones of Colombia

Expand this farm level testing work to other countries
principally 1n Central America

Continue the data gathering and analysis of key 1n-
dicators of bean production trends and constraints to
productivity 1ncrease 1n Latin America

Staffing  Research Assistants {3},

Visiting Research Associate (1)
Data Processers (2},
Secretary (1)

151

1



3 CASSAVA PRuy 3M



CIAT RESEARCH SECTION PROFILE

TITLE Cassava Agronomy — A Castro/D  Lethner
(Cultural Practices/International Cooperation)

ORJECTIVES Integrate wmproved cassava technology into cassava
production systems

STRATEGIES 1

MAJOR THRUSTS
H

11

Identify and evaluate management and emvironmental
constraints o increased production of cassava 1 the
towland tropes

Design improved technology and management practices
{emphasizing mimmal external inputs) for optumized
production under amaronmeants and production systems
in CIAT s target areas

Identifying and evaluating managerment and erviron—
mental constraints to cassava production  (10% of
aciivilies)

Developmng Improved Manageiment Practices for

Cassava 1 the lowland tropics (80% of activities)

1 Plarmt phenotypes x plant populations x plant rutrmients

2 FPlanting Pattern x Plant Phanotype

3 Systematics ~Trapezowdal Plant Population/Spatial

arrangements

Planting Methods (stake size and position)

5 Selection of Planting Materials diseased vs non-
ciseased, size, locahon

6 Optimum RPlot Size deterrming optimum harmvest
sample size

7 Planting Tine vs Age of Harvest plant every 2
months and harvest at 7 and 12 months

8 Systematic Fertilizers Expertments (strmilar to
RHY P and K at different levels

N

OFERATIONS Staffing (for ACM and DL) 2 Res Assist , 0 5 secretary,

1 field asswst , 3 laborers (2 1n Carmimagua and 1 1n
Guihchao)

Allocation of Resources

-~ Primarily research (556%)

-~ Major rescarch done in the field (100%)

- Location pramarily in Palmra

- Magor research activiies [Developung improvaed
managernment practices for cassava in the tropies (90%)

Travel 25%



CIAT RESCARCH SCDCTION PROFILE

Title Cassava -~ Cultural Practices - D ILeihner

DBJECTIVES

To improve the production and utilization of the best
avallable genotypes an the lowland tropics and subtropics

STRATDGLES

1 « Identify and qualify management constraints to the
increased production and use of cassava in the
crfferent environments where grown and adapted

2 - Develop, adapt and Llest methodologies for improved crop

production under  previcusly identified environmental
and management constraints

MAJOR THRUSTS

I - Identify and qualify management X environmental
constraints (10% of activities)

1 Reconnaisance travel 1in major growing areas of
cassava

2 Communication with colleagues and cocllaborators,
review of literature

3 Experimentation will include established practices
to gquantify advantages of improved technology
(3.f 31’1}’) .

I - Determire Improved Methodologies for Study of cassava
Cultural Practices (10%).

1 Harvesting technigques
- testing of varicous machines
simple blade (CIAT designed)
Australian cagssava — harvester (RICHTER)
other designs
compare with hand methods

2 Planting systems for mechanized harvesting
- compare planting methods and densities
- evaluate efficiency and guality of work, comparing
manual and mechanical systems

L1I,- Develop Improved Management Technologies for Cassava (80%

1l Harvesting techniques (as under II 1)
2 Intercropping with grain lsegumes



{D Leihner)

- @gvaluate effects of beans on total productivaities
of both crops in various associations and sequences,
involving bush beans and climbing beans

- Determine weed control advantages of assocrated
cCropping

- Assess the pests and diseases aspects of various
rassava/beans

- Agsecliations and seguences

- Extend cassava-grain legume research to acid,
infertile so1l conditions through i1dentification
of adopted legume species and elaboration of
cassava~legume intercropping systems for these
conditions

IV - Weed control in cassava

eavaluate new herbicides in respect to their efficrency

of control and selectivity in cassava (CIAT)

study selected herbicides in different spils and

climatic conditions (CIAT, Caribia, Santander, other)

compare with standard = Karmex = 1 kg , and Lasso = 3 1
{incompatible with legumes)

evaluale legume compatible herbicades {Afalon, treflan

and others) when associated with beans

establish safe, effective and economic weed control

systems

Vv - Studies of adaptation mechanisms in cassava (i1t has not
bheen initiated due to lack of cooperation from hosting
countries).

i

evaluate four contrasting genotypes in four different
latatudes
Genotypes
A = non-vigorcus, non-photoperiod sensitlive
B = non-vigorous, photoperiod sensitive
C = wvaigorous, photoperiod insensitive
D = vigorous, photoperiod sensitive
Latitudes
CIAT at 3°27' North
Alajuela {near San Jos&) = 10%Horth lat
Cardenas (8o Mexice} = 17°llerth lat
Culiacan (NW Mexico) = 25°North lat
parameters
c¢limatic data
sorls information
plant growth/yields
{1} germination
{12} leaf areas, numbers
{211} branching
{1v) vields and drymatter accutulation
(v} cumulation growth rate (2 mo intervals)
Qualities ©f roots sp gravity, starch, etc



{D, Leihner) 3

- Stages = 2
first identify four genotypes (from 20)
multiply and organize trials

- four planting dates {(on solstices)

VI -~ Germplasm bank - multiplication
{wi1ll be accomplished by end of 1978, and
responsabilities will be handed over to

Clair Hershey, new cassava staff for genetic
resources management)

OPERATIONS

Staffing 1 res assist , 0 5 secretary, 1 technician,
5 permanent laborers, 1 temporary

Allocation of Resources

- pramarily in research {(70%)
- major research done in the field (80%)

- Logations Palmira 40%, Quilichao 30%, Caribia (North
Coast) 30%

- Major research activities

Develop mproved management technologles for cassava (80%)
- Travel 20% of time



CIAT RESEARCH SECTION PROFILE

TITLE Plant Nutrition (Cassava) R Howeler

OBJECTIVES To ageftne and control the plant rutrition constrannts of
cassava under the broad range of soit conditions in the
lowland ropics of Latin Arre rca

STRATEGIES 1  Selecthion of genehic materials tolarant of unfavorable
soil conditions 1in the lowland trapical target areas
2 [Determine the most effective and econormce methods
of applyng plant nutrments
a) Use of inexpensive nutrient sources
by Methods and tures of application

RESEARCH THRUSTS
I Screenming of tolerant genelic matemals (830% actwitiss)

1 Al toxietty Lolersance )

2 Fhosphorus deficiercy tolerance )gr“eenhc:suse gatCarimagua

I Fertilizer applications for Cassava (80% of activities)

1 Cassava fertihizer studies at Carimagua N - P - K
Ca-—-S —2Zn

2 Ewvaluate critical levels of nutrients at Palmarg -
field and greenhouse, plant hissues

3 Erosion control 1n cassava
a) Mixed cropping with cassava
by Legumes cowpeas, beans, Desmbdium, velvet

beans, olhers

OPERATIONS Staffing 3 res  assist , 0 5 secretary, 2 technicians,
2 field assistants, 8 laborers
Allocation of Resources
- Prarartly i Research 60%
- pagor rasearch done in the freld (70%
- Location Carimagua (pramarily) (40%)
~ Major research activities
Fertilizer application for cassava/beans (50%)
= Travel 10% time




CIAT RESEARCH SECTION PROFILE

TITLE Cassava Agronomy —Jd € Toro

OBJECTIVES  To evaluate varietal performance of improved cassava
strawns and vareties under low 1nput technology 0 troplcal
regirons of LLalin America

STRATEGIES 1 Multiplication of eltte germplasm wdentified by the

cassava breeder

2 Formation of tmals as defuned by reaunirements and
2rviIronrmants

3 Solwicit cooperation of national agencies and independent
growers 1N Cassava growing reqions

4 Participate in demonstrations, tramming and consultation
of cassava wvestigators and producers (ocutreach)

MAJOR THRUSTS
I Maltiplication of Elite Ge rmplasm  produce sufficient

materials for other sectionsg, about 10 ha at CIAT~
Palrmra  (15%)

I Organzation of Regronal Trials  cooperate with
national agencies at up to 12 locations including both
regional vareties and hybrids

OPERATIONS Stalfing 2 Res Assist , 0 § Secretary, 2 techmicians,
g permanent laborers, 2 ftemparary

Allocation of Resources
= Primarily outreach = 45%
- Major research done n the field (80%)
- Location Regional trmals (70%) (primartly)
- Major research activities
Organtzation of regonal tmals (B0%)
~ Travel B80% time
Land 20-25 ha, half al CiaT—Ralrmira

i



CIAT RESEARCH SECTION PROFILE

TITLE Cassava Breeding - K Kawano

CBJECTIVES Genastically improve cassava for greater efficiency of
carbohydrate production under a wide range of environ—
mental conditions

STRATEGIES Evaluation of the potential and desirable characteristics
i available genetic stocks and recombination of desired
characteristics nto new strains and cultivars
I Germplasm evaluation Yielding ability, harvest index
prumnartly at Palmara
i1 Hybridization of selected progemtors
1 Materials selected orighiral germplasm pens out-
standing hybrids (ncreasing use of 1mproved hybrids)
2 Utilizes between 300 to 500 progemtors, make up to
30,000 Lo 50, 000 crosges armually
&3 About 10, 000 combwnations distributed to cooperators
111 Selection and evaluation
1 Froduce and grow out & few to several hundred
seeds per cross ( * 100 seeds each)
2 Procedure involves
a) Seedling field- transplanted from seedbed,
select visaally, then welgh o reduce numbers
{25, 000 to about 3, BOO)
) Single row trmals of six plants per genotype
(select 3 plants) evaluate for hewght, root shape,
HCN, starch, etc (20 characters), about 3000
entrias Many expertmentals go directly to
Cartmagua

MAJOR THRUSTS
1 Germplasm evaluation of yielding potential - prumarily
at Falmira
2  Hybrmdization of selected progenitors
3  Selection and evaluation of superior lines and genatic
stocks at Palmira, Carumagua, and the North Coast

OFERATIONS  Staffing Expert (1), Technictans (8), Field Assist (13,
Labor helpers (10) Secretary (1)
Resource Allocation  Budget (not including direct labor
cost) US$HI5,115 GO
= CIAT Research 30 ha (70%)
- Carirmagua 3 ha (20%)
- North Coast 3 ha (10%)
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CIAT RESEARCH SECTION PROFILE

TIT

OBJECTIVES

STRATEGIES

LE Cassava Pathology — € Lozano

To alleviate effects of disease of cassava on s
production 1n the lowland tropics

1 Deterrmine major disease constrairnds to increasing
cassava yields and production 1n the tropics

2  Ascertain the economic 1importance of diseases
through quantification of losses according to source
of disease on growin plants, planting matemais,
zotl borne and post-harvest

3 Develop controls pased on cultural practices, bwologi-
cal factocrs and host plant reswsiance

MAJOR THRUSTS

I Studhwes on the disease attacking the plant 1 the field
CEBR, superelongation, cercospora, leaf spoits, frog-
skin disease and Phoma leafspot

I Diseases related with planting materals clean seed
furmigation, slake treatment

I Sorl-Borne Dissases culiural and seed/stake treatment

IV Post—Harvaest Problermms studches on physwlogical and

OPERATIONS

rmorobial aspects of post-harvest root deterioration

Staffing 1 Res  Assoc , 1 secretary, 4 technicians,
8 iaborers
Allocation of Resources

- Prmarily tin Research = 60%

- Major research done in the field (B5%)

~ Location  Primarily in Palmira (80%), Calwcedonia (30%)
Popayan (30%)

- Travel 5-10%

Land use CiAT-Palmuwra 1 5 ha , Cawedoma 1 ha ,

Arrport (FPalmaseca) 2 ha , Sarntander 2 ha , Popayéan

2 ha , Quilcacé 2 ha



1

CIAT RESEARCH SECTION PROFILE

TITLE Cassava Entomology ~ A BellottAd A Reyes

ORJECTIVES To establish the major insect pest constraints and dovelop
control methoeds to minumize econormic damage, for
cassava production with primary emphasis on the lowland
tropies

STRATEGIES 1 Survey of major insect pests ococurring on cassava in
the 1mportant growing regions
2 Study wminsect/plant interrelations as they influence
growth and productivity of cassava
3 Determune and develop effective, economic controls
designed to mintmize insect effects on growth and praduction

MAJCOR THRUSTS

I Survey of the Magor Insect Fests of Cassava (5% of
activities)

1

2

3

Recomaisance travel (o ascoertain insects pests on
cassava — particularly of econorme importance
information sources literature, comrmuricalion and
workshops

Ordering of important pests Mites  thrmps  horre
worms  mealybug scale fruitffly  stemborers

[ Insect/Plant Interrelationsiips (30%)

1

4

Biology and ecology studies of insect pests of
cassava populatbon dynamics and biology of nne
major pesits of cassava

BEiology of cassava winsect biclogical controls
especially Polistes wasps, Apanteles and
Trichogramma spp , and Metarrbizium fungus of
whitegrubs

Yield loss 1nvestigations — white scale, hormworm,
shootfly, mites, coffee bean, weavil and cigarrette
beattle

Insect Damage on Planting Matoral — mawmly scale
and frutfiy

11 Cassava Insect Control (B5%)

1

2

Host plant reswstance ~ fruitfly, whitefly, mealybug,
scale, mites and thrips

Biologweal Control ~ white grubs (Metarriuzium fungus)
and hornworms

Altornate controls attractants for control and
studies of lhe cassava frutfly (Armema)

Festicide Controls, stored cassava, stake treatment,
whitte grubs, stemborers, mites and termites




OPERS TIONS  Staffung 1 Res Assoc , 2 Res Assist , 1 Secretary,
4 Techmcoans, 1 Field Assistants, 8 laborers
Allocation Resources
- Primarily research (B0%)

- Major research done 1in the field (75%)
= Location  Primarily Falmira (60%)
- Major resgarch activilies
Cassava wmsect control (85%)
- Travel 5% time
Land Use CIAT-Palrnira 4 ~ 5 ha , Carmbia 2 ha,
Guagira 1 ha , Ibagué 83— 4 ha , Calcedoma 3 — 4 ha |
Cammagua 1 -2 ha
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CASSAVA PHYSIOLOGY

Research Profile
James H Cock

Objechives

To determine means of increasing productivity of cassava under a range of

ecological conditions in the lowland tropics

a} Define 1deal plant types for stress condihions
b}  Determine methods of increasing yield potential

¢} Understand basis of yield and growth pattern of the crop

Major efforts

| Effects of water stress on growth and yield
2 Physiological basis of nutrient response
3 Effects of photosynthetic rate differences on growth rates and vield
4 Varietal differences {(screening) for leaf life
Operations

i Staffing 2RA, 1 Sec, 5 Tech, 8 labourers

2 Resources 60% CIAT, 40°% Quilichac

1
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CIAT RESEARCH SECTION PROFILE

TITLE Cassava Economics - J,K  Lynam

OBJECTIVES

Te provide an economic input into the design and evaluation of improved

cassava technology so as to increase productivity, improve adoption,

especially among rescurce~poor farmers, and contribute to an equitable

diztribution of benefits

STRATEGY

I

11

111

Identify and measure the major constraints on yields of cassava
in Latin America so as to determine priorites in the allocation

of research rescurces

Assess farm~level factors influencing adoption of cassava tech-
nology packages, especially profitability, risk and resource

constralnts

Evaluate the expected (ev-ante) supply shift from the introduction
of new cassava technology in Latin America and the resulting

impact on markets for cassava and cassava products

Provide an ex-ante analysis of the (expected) impact of improved
cassava technology on food production, income distribution, and

farmer and consumer welfare in Latin America.

1



P2

MAJOR THRUSTS
1. Development of a macro-data bank of cassava production, utiliza-
tion, and prices, survey of micro-studies of cassava production
systems, and continuing analysis of base-line survey of cassava

production in Colowbia,

11 On~farm evaluation of CIAT cassava technology, leading to a de-
termination of the edaphic and cultural factors influencing yields,
constraints on adoption of the new technology, and the impact

of ney technology on farmer incomes

11 Analysis of demand for cassava In Latin America and the potential
for expanding cassava markets, alsc on analysis of market prefe-

rences for CIAT wvarieties

v Development of a programming model to predict the supply of cassava

in Colombia under both current and new technology

v Analysis of the adoption of CIAT varieties distributed at fleld
days held during harvest of reglonal trials and the factor in-

fluencing adeoption.

OPLRATIONS
Staffing Research Associate (1), Research Assistant (1), Statistician
{1}),Technfcian (1), Secretary (1)
Resource Allocation Core Budget §
-~ CIAT Research 407

- Fleld trials and surveys 60%
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TITLE

OBJECTIVES

STRATEGILS

MAJOR TI'tIRUSTS

OPERATION
Staffing

Bosource
Allpcation

Land/
Facilities

PROFILES OF CIAT RESEARCH

RICE PROGRAM

AGRONOMY J Gonzélez

To develop techaiques of planting, cropping,
harvesting, storing and benefits, 1o improve
insects, weeds and diseases conirol that
enahle the increase and improvement of rice
production in Laiin America without cost
ACPrease,

Integrated cropping techmques are mvestigated
by using economic commercial inputs, in order
io mcrease the efficiency of production
through out more crops per area per year

Planting dislance 1s investigated in relation
with water, pest and weed control and usage
of nitrogen {0 increase yield and productivity,

One Research Associate, one Besearch Assistant,
two Field Assistants and five Labouar Helpers

USh 10, 000 without personal costs

Seven hectares
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PROFILES OF CIAT RESEARCH

TITLE Rice Breeding H Weeraratne

OBJECTIVES Development of high yvielding varmebies
with acceptable grain quality for the
reduction fo cost inputs and production
stabiliby

STRATEGIES Bresding for resistance to major comumon
biolagical constraints for production,
namely, mce blast, hola blanca and green
leaf hopper

MAJOR THRUSTS Owver 90% of the program 15 devoted to
breeding for blast resistance Multiple
resistance, multilines and explotation
of minor gernes for horizontal resistance
are bewng pursued

OPERATIONS

Staffing Two research assistants, four technicians,
one field assistant and eight labour helpers

Rasource Allocation Total operating budget — US$25,000 without
parsonal costs

f.and & hectares of land 1 CIAT and 2 hectares
i Quilichao

COther Facilities Rice gualtty evaluabing laboratory n CIAT
head house and green house under construc—
fion



CIAT RESEARCH SECTION PROFILE

TITLE International Rice Testing Program (IRTF)
for Latin America - M J Rosero

OBJECTIVES

To develop and facilitate an international rice testing network for
I.atin America

" STRATEGIES
1 Identification and needs of rice production i Latin America
2 Evaluate and multiply clite basic germplasm from [RRI, CIAT

13

(%2

and national programs

Select entrics guited and appropiate for testing in Latin America
Organize and distribute uniform nurseries for Latin America
conditions and neceds

Assemble and orgamze daila for annual reports/conferences
ldentify personnel for trainmg at CIAT and IRRI

RESEARCH ACTIVITIES

I

I

Identification of problems and needs 1in Latin America Rice
production {15% of activities, all countries)

1 Travel throughout the target “rea and Asia
2 Surveillance of needs problems

- so01l problems

- cropping systems 1riigated, ramnfed and upland
- types and qualitics of varieties grown

- temperdture regquirements - both air and water
- weed problems mm different areas

- diseases and pests

Evaluation and multiplication of elite strains (40%, 3 ha)

Major sources IRRI and CIAT

Evaluate 2 set of IRTP nurseries from [RRI {12 x 100 Lines}
Produce at least 5 kges each (10 M2 each)

Identify superior, adapted materials for Latin America needs

W Wit Py o

Crganize umform nursertes and trials for Latin America
{30% , 2 ha)

1 Yiclid nurscries 35 varieties , 3 replications RCB
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H

24 locations 1in Latin America
28 locations 1in Latin America

- medium varictics
~ upland varieties

i

2 Obsgervational nursery

- lowland and upland varieties &0 lmnes, 35 location 1n
Laatin America

3 Diisease nurseries

- Sheath blight resistance 20 varieties, 3 replications -
RCE, 1l locations in Latin America
- Blast resistance 185 lwes, 33 locations in Latin Are rica

4  Soil problems

- salimity/alkalinity nursery 25 varieties, 3 replications -~
RCB, 7 locations

5 Deep water varighies for vield 10 varieties, 2 replicationsg -
RCP, 6 locations

6 Distributed primarily wn April/May and August/September
IV Reports {15%])
1 Deadline December for Abril/may
2  April and May deadline for August/September distribution
CPERATIONS

Staffing 2 Res Assist , 1 Secretary, 2 Field Assist , 7 permanent
laborers,

Allocations of Resources

- Prymarily 1n research {45%)
- Major research done in the field (60%)
- Location primarily at Palmira
- Major research activit.es
Evaluation and mulfiplhication of Flite strams (40%)
- Travel 25%

Land use

CIAT/Palmira 5 ha
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CIAT RESEARCH SECTION PRCFILE

TITLhE Swine Nutrition/Biochemistry - G G Gbmez

To 1mprove swine preducltion in the lowland tropiecs of Latin America

STRATEGIES

1 DBevelop baehground information on the swine production industry

in Latin America
Prepare procecdings on Workshop of Swine Production in Latin

America

Develop a handbeok for tropical swine production
Single«cell protein (cassava fermentation) under development

Feeding trials with pigs postponed until 3000-liter fermentor
will be actively used

RESEARCH ACTIVITIES

Cassava fermentation (507 of activities)

Protein content of final dried-biomass standarvdized within
a range of 33-377% CP

Fungal biomass< as sole protein source for growing rats
{18-207 CP? diets) under evaluation

Use of 3000 1 fermentor has been initiated to obtain
erough quantity of fungal biomass for pigs feeding trial
Evaluation with pigs will possibly start by July 78
Fermentations with 200-liter fermento: have used A fumiga-
tus I-21A and ON-5

A stock culture of Cephalosporium cichorniae has been re-
ceived from Dr K Gregory Initial trials with this fun-
gus are planned for the second semester

Cassava as 4 swine feed (25%)

Life-cyele f{eeding experiment with fresh cassava 1s 1in
progress  Experimental information needed to complement
existent data on 1ndividual periods  Selected gilts have
inrtiated the pregestation period

Prote:n restriction for cassava weal-based diets with ia-
creasing levels of sugar cane molasses 1s 10 Progress

Leaf protein (107)

Cassava lcaf mcal as a protein source for growing pLEs i1s
being evaluated

Cassava silage (15%)

1

1

2

3

4

5
I

1

2
1z

1
Iv

1
FUTURE
v

Detailed experimental work 1 given by Dr J Buutrago

Cassava roots with foliage silage for pigs



( G Gbmez )

OPERATIORS

Staffing ! research assoc , 1 res assist , 1 secretary, & techni-

crans, 1 laborer

Alloeation of resources

L)

Primarily - research during first semester 1978
Major research done at the Swine Unit
Location primarily at Palmira (100%)
Major regearch activities
- Cassava fermentation
- Cassava as 2 swine feed
Travel 10%

3

i

|3
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CTAT RLSEARCH SECTION PROFILE

TITLE Swine Production - J Buitrago

OBJECTIVES
To develop a network of swine development centers and participate
1n capacitating professionals needed by then and sear ' Tor al-
ternative feedstuffs for swine in the lowland tropics of Latin
America -
STRATEGIES
1 Assembling information and becoming familiar with conditions of
the major swine producing regions of Latin America
2 Making contacts with prime movers in swine producing areas of
Latin America, offer capacitating training, butlding a network
of consultation, fomenting the interchange of information and
experience, and following up with technlcal support as needed
3 Coordinating research activities between countries and region-
to aim al achieving ccoperation between centers and CIAT towa d-
effecting complementarity of efforts
4 In research attempting to '"tie up loose ends'" from previous

studies rnvolving alternative feedstuffs, like cassava, molas<es,
rice polishings and cottonseed meal

RESEARCH ACTIVITIES

I

II

Investigations on Alternative Feed Sources for Swine (50% of

activities)

1 Toliar protein - Forage crops like ramie, cassava leaves and
kudzu may be diied and used in diets for pigs Poor pala-
tability and low energy content limit their use in practical
diets Research 1s needed to find solutions to these limi-
tations

2 Cottonseced cake - toxic at moderate and high feeding con-
centrations Differences depending on locations and methods
of processing

3 Molasses ~ cause diarrhea at levels above 5% at the outlet,
later can increase to 30-35%

4 Cassava - fresh and ensiled cassava require separate feeding
of protein supplement Different products may be used as
source of protein according to location

5 Combinations of the above dietary sources

Cassava silage (50%)

1 Fresh cassava 1s highly perishable and suffer severe rotting
after a few days becoming unaceptable for human and animal
feeding

2 T¥resh cassava may be chipped and ensiled in sealed containers,
does not require additives

3 Silage 1s relished and keeps very well with only 3-5/ wastage
The product is ready in a few days and can be used up to 1 year
old as animal feed Some water loss with up to 5t ., dry
matter

4 Pigs consume silage but need supplementation of protein



{J Buitrago)

OPERATIONS

Associrate, 1 Res Assist , 1 secretary, 1 laborer

Staffing 1 Resg

Alipcation of Resources

- Primarily training (50%)

- Major research depe at the Swime Unit

Location primarily at Palmira (80%)

- Major research activities
Investigating alternative feed sources for swine {407)
Cassava silage (40%)

Travel 20%

H
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CIAT RESEARCH SECTION FROFILE

TITLE Plant Blochemstry ~ R A Luse

OBJECTIVESDS Covrdinate and unplement the activities of the Germplasm
Resources Untt, and carry out biochermical rasearch in
support CIAT's coramodity programs

STRATEGIES 1 Develop and rmanage the Germplasm Resource Unit
2 Specific problem solving based on approprate bio—
chemical procedures and simplied mechanical /physical

mathods
MAJOR THRUSTS
1 Ewvaluation of Nutritive Qualities in Fhaseolus Beans
1 Adoption of new tecrimques for SAA's (GL.Ciformic
acid)

2  Evaluation cf protewmn guelity and content
3 Assays of metabolic innbitors
4 Cooking times and extrusion processes

I Investigating Soil Toxicities for Beans
1 Carry out broassays of problern soils
2 Develop controls for toxicities as appropriate to the
needs of this station

OPERATIONS Staffing 1 secretary

Allocation of Resources

—~ Duded into Research (80%) and Admirstration (80%)
= Major research done at the lab (80%)
- Locatior FPrunarily at Palmira
~ fMajor research activities
Investigating soil toxicities for beans (75%)
= Travel 5% of time
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CIAT RESEARCH SECTION PROFILE

TITLE Germplasm Specialist (Genetics) - L. P Song

OBJECTIVES Assembling, maintaining, evaluating, and distributing
basic gertmplasm of CIAT's major seed propagated
commodities

STRATEGIES 1

MAJOR THRUSTS
I

I1

1

Assembling and maintaining inclus.ve germplasm
collections of CIAT's major commodities

Evaluating and cataloguing the genetic diversity with-
1N germplasm collections of CIAT's major commodities
[aentifying tmportant traits and combinations of genetic
characters and supplying basiwc stocks

Assemble and mainta.n gerrnplasm collections (20%
of actwities)

1
2
3

Augmentiing germplasm from external sources
Information storage and retrieval on seed stocks
Increasing and purifying seeds for storage and
distrmbution

Evaluating and cataloguing the genetic diversity (70%)

1

Characterization of genetic rnaterials

- Beans divided into 4 cultivated groups

- Tropical forages (with R Schultze—-Kraft)

- Cassava (Germplasm Physiologist)

- Other species (primarily storage)

Application of analysi1s techmgues (Mmultivariate
analysi1s)

— To be applied to beans first

- Forages — guide collecting activities and objectives
- Cassava — clustering can be applied directly
Cataloguing of descriptors for indivadual collections
- Printed catalog from computer stored information
- Computer storage/retrieval of information

= Seed inventory file for three major commodities
Development and maintenance of an herbarium
Identification of new characters and specified
combinations of genetic characters

Distmbution of Information and matertals (10%)

"
2

Information—computer retrieval of stored data
Genetic stocks — character identification, suppty of
germplasm



(L P Songy

OPERATIONS Staffing 2 Research Assist , 1 Res Assoc , O 3 secre~
tary , 3 techmicians, 2 temporary laborers, 4 permanent
laborers

Allocation of Resources
~ Primarily Research (95%)
- Major research done 1n the lab (80%
- Location Palmira, Popayan
- Major research activities

Evaluating and cataloguing the Genetic Dhversity
- Travel 5%




TITLE

OBJECTIVES

4 3 3

CIAT RESEARCH SECTION PRCOFILE

Plant Physiology (Tissue Culture}) - W M Roca

Use of tissue culture methods for the propagation,
maintenance and i1nternational transfer of CIAT's
vegetatively propogated germplasm The work will
concentrate first on cassava

STRATEGIES
1 Develop tissue culture methods for the eradication
of diseases 1n a routine fashign
2 Develop tissue culture methods for
a Rapid multiplication of valuable cassava germ-

MAJOR THRUSTS

plasm, as part of a practical scheme on "seed"
production and distribution

Maintenance or storage of cassava germplasm
in c¢lonal form, for long periods of time, 1n
small space and free of diseases

International transfer of disease-free germplasm
in clonal form, from CIAT to other Country's
National Programs

I Disease eradication (25% of activities)

1

Develop therapeutic (heat, cold, etc ) procedures,
prior to meristem culture, for cassava clones
infected with viral type diseases

Improvement and application of meristem and shoot
tip culture techniques for disease eradication

Adaptation of methods (e g 1ndicator hosts,
serology, etc } to test disease eradication
Collaborate with Virologist



I Propagation of disease-free cassava germplasm {30%)

1 Develop fast {(multiple shoot type) in vitro
propagation methods Collaborate with Birmingham
{ODM Grant)

2 Develop practical Tinks between in vitro and more
conventional, greenhouse, propagation methods

3 Field tr1als of propagating matertal
IT1 Maintenance of disease-free cassava germplasm (25%)

1 Develop "minimum growth" storage methods of
meristem/shoot tip cultures (optimal transfer
periedicity, recovery and multiplication, etc )
Collaborate w'th Birmingham (0O0M Grant)

2 Build up a collection of 1n vitro cultures of
cassava germplasm

3 Develop Tiquid N, storage methods of cassava
meristem/shoot t1p cultures Collaborate with
Saskatoon (Kartha, Gamborg)

4 Test genotype stability of stored material

Iv International transfer of disease-free cassava
germplasm {(15%)

1 Develop simple meristem/shoot tip culture
procedures for the exportation of valuable c¢lones

2 Set up stmple handiing methods {recovery and
propagation of plants) at the receiving end
(National Programs)

V Other tissue culture methods (lower priority) (5%)

Develop new areas of research and application 1n the
field of cell and protoplast, anther and pollen

culture and explore their potential for the 1mprovement
of the crop To this end, methods need first to be
developed to reproductibly regenerate plants from cell
and callus cultures through embryogenesis and/or direct
organogenasis

OPERATIONS

Staffing 1 Research Assistant, 2 Technicians, 1 Field
Assistant and 0 5 secretary to be hired in 1978,
with additional technical staff in 1979



ALLOCATION OF RESQURCES
-- Primarily Research {95%)

-~ Major research done 1n the Tab (85%) and
greenhouse (15%)

- Location Palmira
-~ Major research activities
- Develop tissue culture methods for cassava

- Travel 5% time



CIAT RESEARCH SITSVION PR H_Z

CIMMYT/CIAT Andean Region Mai=. et

e ECTIVE

STRATEGIES

MAJOR TRENDS

GFERATIONS

G Granados/d Barast

To wncrease mairze produc 131 11 TMe Andoan Region
1)} Piomote cooperation betweey discidlines wicin
national programs and between mational programs
wi i the raglon

2 Ad natiwonal programs i the develoomant of a
strategy which will ¢create a conbinuods flow of
tvformalion from the rescarch saff to the farmer
and from thz farmer back to thz research staff

3 Introduction and testing of naw vareties

4y Ao and advise nabiomal programs o zpacific
problems

5y Tramming of techmical staff 1n méaize preduction
technology

13y ReZonal Wor <shops

2) Reqgional vareties Trials

3 Dev 'opmeny of Highland materals

4y COn farm testing

8y I country tranning program (bewng developed)

6 [Deelooment of materials to meel soecific needs
wilhtn the reguon

1 Staffing o

Cant Saeaor staff

2
1 Ingemero Agr nomo
1
2

Se.rgtary

Laborers assigned aémmlstranvetg\
One used mors or less full time, up to
four used during peak ‘abor periods
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Quitto

CIAT

{Other

1 bt dar For hghland materials
2 Resource Allccations

Approximately 2 ha /semester {(average)
plus approximately 2 000 ™ a Quitlichao

All on farm trials are handled through
national programs A3 the Samer varies
from cycle to oycle 1t 1o impossible 0
place a_figure Presently on-farm tmals
total agroxamaizeiy 6 ha throughout che
region (average sizes 600 e 3

This figure will increase over the next
few years



